Received for publication October 24, 1969 SUMMARY.-A controlled study has been made of the constitutional background of 300 cases of endometrial adenocarcinoma. The control group was age matched and drawn from the same patient population pool as were the adenocarcinoma cases. Endometrial adenocarcinoma was shown to be associated unduly frequently with hypertension, nulliparity and the late age of menopause. No association was found between endometrial adenocarcinoma and obesity, diabetes mellitus, thyroid disease or extragenital malignant disease.
It is suggested that these results are explicable on the basis that adrenal dysfunction may be an aetiological factor in the development of endometrial adenocarcinoma.
IT is widely believed that patients suffering from endometrial carcinoma show an unduly high incidence of associated obesity, hypertension and diabetes mellitus, that they are frequently unmarried, commonly nulliparous and often have an unusually late menopause; this belief has led to the suggestion that adenocarcinoma of the endometrium develops against a background of endocrine abnormality, particular emphasis having been placed on the possibility of long standing pituitary dysfunction being an aetiological factor (Way, 1954) . Some of the data on which this view is based is assembled in Tables I and II and it is apparent that there is a quite considerable lack of agreement. It must also be pointed out that many of these studies have not utilised a control group to determine whether or not the incidence of any given abnormality is unusually and specifically excessive; further, in those relatively few reports where control figures have been given, these have often been based on nationally derived data which have not necessarily been applicable to the particular population from which the cases of endometrial adenocarcinoma had been drawn.
In the present study the constitutional background of 300 consecutive cases of endometrial adenocarcinoma has been compared to that of an age matched control group drawn from the same patient population pool. These groups have also been used to study the suggestion that endometrial adenocarcinoma may be associated unduly frequently with thyroid disease (Davis, 1964; Wynder, Escher and Mantel, 1966) and with concomitant extragenital malignant neoplasms (Yahia, Benirschke and Sturgis, 1963; Lynch, Krush, Larsen and Magnuson, 1966) .
MATERIAL
The records were studied of 300 consecutive cases of histologically proven adenocarcinoma of the endometrium seen in the gynaecological division of the 1952 1954 1954 1956 1957 1959 1959 1960 1961 1962 1962 1962 1962 1963 1963 1963 1964 1964 1965 1966 Waterman, Raphael and Moskowsky (1952) Winder, Escher and Mantel (1966) Dibbelt, Muller and Ehlers (1962) Way (1954) Kottmeier ( For the purposes of this study hypertension was defined as a persistent diastolic pressure of 100 mm. of mercury or above; a patient was considered to have severe hypertension if her diastolic pressure was persistently 110 mm. of mercury or above.
Very few of the patients had been weighed and it was therefore difficult to obtain objective criteria of obesity. In all cases, however, the records contained a comment as to whether the patient was " thin ", " of average weight ", " obese " or "' grossly obese " and patients falling into the latter two classifications were considered as obese in this study. It was thought that this classification was, despite its obvious limitations, reasonably valid and that any faults introduced by its use would be equally applicable to both the groups studied.
In hardly any of the cases, in either group, had glucose tolerance tests been performed, though all patients had had their urine tested for glycosuria. A patient was therefore classed as diabetic if either she was known to be suffering from established diabetes mellitus before the onset of her current illness and was receiving treatment for this condition or if urine testing during her current illness showed glycosuria that was proven by blood studies to be due to diabetes mellitus.
RESULTS
The age distribution of patients with endometrical adenocarcinoma is shown in Table IV and is similar to that found in other series. Age of menopause. The mean age at which a natural menopause occurred in the adenocarcinoma group was 49 1 years (standard deviation ± + 4-7 years). The mean age of natural menopause in the control series was 47-9 years (standard deviation = 4-36 years). The standard error of the difference of the means is 0*55 and the observed difference of 1f2 years is therefore probably significant.
It has been suggested that it is probably more pertinent to consider the incidence of patients in each group whose menopause occurred after the age of 52 (Peel, 1956) . In the adenocarcinoma series 53 patients had not reached their menopause by the age of 53, whilst in the control group 33 women were still premenopausal at this age. This difference is probably significant (chi square = 4-9 P = less than 0 05).
Marital state. In the adenocarcinoma series 58 patients (19-33%) were unmarried whilst in the control series 35 women (11.66%) were single. This difference is probably significant (chi square = 6-2 P = less than 0.05).
Parity. Amongst the patients with endometrial adenocarcinoma 112 (37.30 %)
were nulliparous as were 71 women (23.7%) in the control series. This is a significant difference (chi square = 12-58 P = less than 0-001). If the incidence of nulliparity is considered only in those women who were married then the figures for the adenocarcinoma and the control series respectively were 54 of 242 patients (22.3%) and 36 of 265 patients (13.6%). This difference is still probably significant (chi square = 6 017 P = less than 0.05).
Hypertension. One hundred and six (35.330 %) of the patients with endometrial adenocarcinoma were hypersensitive as were 75 (25%) of the women in the control series. This difference in incidence is a significant one (chi square = 7 1 P = 0.01).
Within these groups were 47 (15.66%) cases of severe hypertension in the adenocarcinoma series and 29 (9.66%) severely hypertensive women in the control series. This difference is also probably significant (chi square = 4-35 P = less than 0.05).
Obesity. 
DISCUSSION
In a study of this type it is necessary to consider the validity of the control group. The one that we have used was drawn from the same patient population as were the cases of endometrial adenocarcinoma: this is a necessary precaution in so far as it is probable that both the incidence of obesity and the average age of menopause are subject to a quite considerable regional and socio-economic variation. Although every effort was made to exclude from the control group any patient suffering from a disease known to be associated with hypertension, diabetes or endocrine disorder it is almost impossible to exclude totally conditions uninfluenced by obesity; thus it is probable that cases of diverticulitis, hernia and chronic bronchitis may be exacerbated by obesity and therefore more likely to be admitted to hospital. However, the reverse also applies and patients with ulcerative colitis, Crohn's disease or steatorrhoea are unlikely to be overweight; this second group probably neutralises the tendency to overestimate the incidence of obesity that it is virtually inherent in any control series that is drawn from a hospital population. It may be argued that it would be better to use a control series of well women; quite apart from the problems entailed in obtaining data from an age matched group of such women, it is extremely difficult to reduplicate the socio-economic stratification that is characteristic of any particular hospital.
If the validity of the control group is accepted then it is clear that endometrial adenocarcinoma is not, in the population studied, specifically associated with obesity. It may be thought that the incidence of obesity in the adenocarcinoma group had been underestimated in so far as patients with a malignant tumour often lose weight before their illness is diagnosed. All patients in this group had, however, been questioned as to weight loss and the number who had lost any appreciable amount of weight was too small to be of any real significance.
It is also apparent that there is, in our patient population, no excess of diabetics amongst patients with endometrial adenocarcinoma. The incidence of such patients in our series of 3.6% is similar to that found by Peel (1956) , Miller et al. (1962) , Javert and Renning (1963) and Wynder, Escher and Mantel (1966) (Vander, 1959) . Lastly, there is the important consideration that exogenous oestrogens can impair glucose tolerance (Goldman and Ovadia, 1969): as there is considerable evidence to suggest that hyperoestrogenism may, in a proportion of cases, be an aetiological factor in endometrial adenocarcinoma (Andrews, 1961) Our study does confirm the association between endometrial adenocarcinoma and hypertension, this association holding for both mild and severe hypertension. It can be argued that the excess of hypertension often noted in patients with this tumour reflects the high incidence of associated obesity and is due to the misleading readings obtained by taking blood pressure measurements from a very plump arm. This does not, however, hold true for our series in which there was no excess of obese patients to the adenocarcinoma group.
Our results also confirm that patients with endometrial adenocarcinoma show a significant tendency to be nulliparous, to be unmarried and to have a late menopause; we have not been able to confirm any association with thyroid disease or with extragenital malignant neoplasm.
These findings require an interpretation and it could be suggested that they are, when taken together, explicable on the basis of an abnormality in adrenal function, this being responsible both for a disturbance in oestrogen metabolism and for the presence of hypertension. It is well established that tumours and marked hyperplasia of the adrenal glands can cause such abnormalities, e.g. in Cushing's syndrome, but it is as yet far from clear whether or not relatively minor adrenal lesions, such as mild cortical hyperplasia or small cortical adenomata, can also produce this complex. It has indeed been claimed that many cases of essential hypertension are due to relatively minor abnormalities of the adrenals (Conn, 1964) but the truth or otherwise of this contention is not yet fully established. The hypothesis of adrenal overactivity is an attractive one for it would explain not only the constitutional background of patients with endometrial adenocarcinoma but can also be incriminated as an aetiological factor in the development of this neoplasm, for which a basis of hyperoestogenism is, in a proportion of cases, well established (Andrews, 1961) . This hypothesis is sufficiently feasible for us to suggest that a much more detailed study of adrenal function and structure in cases of endometrial adenocarcinoma would be a worthwhile undertaking.
